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We, LE^vIs CoNsraircTioN Company 
LmiTED, a British. Company, of 
vSreleoiiite Works, Hayes, Middlesex, and 
Mas Hetman, a Britisli Subject, of the^ 
•same address, do hereby declare the nature^ 
of this invention to be las follows : — 

This invention relates to metal struc- 
tures of all kinds, sueh. as are used for 
building purposes either separately or in 
combination with various other materials, 
for example wood, brick, concrete and the 
like. 

The present invention relates more 
particularly, but not exclusively to struc- 
tural members adapted to support the 
main loads of structures, such as girders 
and beams. 

When rolled steel joists are used either 
separately or assembled in the form of a 
girder structure the absolute minimum 
thickness of steel which can be employed 
is a quarter of an inch so that the weight 
of these members is always considerable. 

The primary object of the present in- 
vention is to provide structural members 
from steel which are light in weight and 
are capable of supporting substantially 
the same load as joists or girders con- 
structed from rolled steel, whilst being 
formed of steel of a thickness which is 
capable of being rolled and bent cold. In 
this manner there is effected a consider- 
able economy in weight and material as 
compared with existing . structural mem- 
bers. 

According to the present invention a 
girder structure is composed of a pair of 
flanges connected together by struts, the 
flanges and struts being constructed of 
channel section steel of a thickness enabl- 
ing it to be rolled and bent in the cold, 
that is to say a thickness below a quarter 
•of an inch. The struts, and if desired 
also the flanges, may be provided trans- 
versely with one or more channels of 
which the bottoms are in the same plane, 
or substantially in the same plane tas the 
edges of the sides of the channel-shaped 
members. These channels may have slop- 
ing sides, the slope being preferably out- 
wardly from the surface of the. member to 
the bottom- of the channel. If desired the 
flanges may be reinforced by a T-iron 
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secured to the outer" surface of the 
assembled girder or by means of two ann-le 
irons arranged back to back. In assem- 
bling ,a girder the flanges are preferably 
arranged with their open sides directe'd 
m the same direction, preferably down- 
wardly when in the position of use. 

In carrying the invention into effect 
according to one example of construction 
the two longitudinal members of a o-irder 
are formed of channel section of 16 gauge 
steel the width being approximately six 
times the depth of the flanges. A suit- 
able size is preferably a width of 8" and 
a depth of flange of iy\ These two 
flanges are arranged a suitable distance 
apart with their open faces both turned 
m the same directioa and are braced to- 
gether by inclined stays of the same con- 
struction. If desired vertical stays of the 
same construction may be arranged at 
intervals between the flanges of the 
girder. These vertical stays are prefer- 
ably located at points where the inclined 
stays are connected to the flange mem- 
bers. 

If desired the stays, and preferably also 
the flange members may be corrugated 
and for this purpose are provided with 
one or more channels ex:tending longitu- 
dinally thereof, the base of the channel 
or channels being substantially on a level 
with the edge of the flange on the stay 
or flange member. The side walls of the 
channels are preferably inclined - out- 
wardly from the surface of the stay or 
girder to the bottom of the channel. 

The stays are preferably narrower than 
the flange members so that when assem- 
bling a girder the stays fit between the 
channels of the flange members, or at 
least between the flanges of the upper 
flange member into which the ends of the 
stays are fitted or secured, the other ends 
of the stays being secured to the surface 
of the lower flange member. 

For the purpose of securing the stays 100 
to the flanii'p members the ends of the stays 
are flatten (^.1 and are secured to the flange 
menibers bv any suitable means such as 
bolting, rivcftling or welding, with or 
without f'lnniping, packing or like inter 
mediate members. 
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Various advantages are obtained by tlie 
construction of a girder from elements 
formed in accordance with the invention 
of which the principal ones are the sav- 
5 ing in weight and ease of construction. 
A girder constructed in accordance with 
the invention is about .a quarter to a third 
the weight of a built-up girder con- 
stmcted in the usual way from ordinary 

10 material for equal strength. The parti- 
cular gauge of which the elements are 
made, which is below a quarter of an inch 
in thickness enables the elements to be 
-rolled and bent in the cold from steel. It 

15 has been found that the most suitable 
material for producing the elements of a 
girder in accordance with the invention 
is steel from 10 gauge in thickness, down 
to 16 gauge steel plate. 

20 Whilst it is preferred to have the open 



sides of the flange members turned down- 
wardly it will be understood that the open 
sides niaj' be turned towards one another, 
that is to say inwardly, in which case the 
lower ends of the stays are secured inside 25 
the open face of the lower flange member. 

For the purpose of strengthening the 
flange members there may be :ieeured 
thereto, centrally and longitudinally, a 
reinforcing member of T-iron or two rein- 30 
forcing members of angle iron, arrano-ed 
side by side, and suitably secured to- 
gether, and secured to the flange members 
in any suitable manner as by bolting, 
rivetting, welding and so forth. 35 

Dated this 29th dav of April, 1937. 
- W. FAIRBURXl'HART & CO., 
12, South Parade, Leeds, 1, and 
7.0j Chancery Lane, London, W.C.2. 
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We, Le^vts Coktstritctiok' Company 
LiiHTED, a British Company, of 
Steleonite Works, Hayes, in the County 
of Middlesex, and Mas HETMA^-, a British 

40 Subject of the same address, do hereby 
declare the nature of this invention and in 
what manner the same is to be performed^ 
to be particularly described and ascer- 
tained in and by the following state- 

45 ment : — 

This invention relates to metal struc- 
tures of all kinds, such as are used "for 
building purposes either separately or in 
combination with various other materials, 

50 for example wood, brick, concrete and the 
like. 

The present invention relates more 
particularly, but not exclusively to struc- 
tural members adapted to support the 

55 main loads of structures, such as- girders 
and beams. • 

When, rolled steel joists are used either 
separately or assembled in the. form of a 
girder structure the absolute minimum 

60 thickness of steel which can be employed 
is a quarter of -an inch so that the weia'ht 
of these members is always considerable. 

The primary object of the present in- 
vention is to provide structural members 

65 from steel which are li^ht in weight and 
are capable of supporting? substantially 
the same load as joists or girders con- 
structed from rolled steel, whilst beino- 
formed of steel of a thiclcness which is 

70 capable of beinrr rolled and bent cold. In 
this manner there is effected a consider- 
able economy in weiorht and material as 
compared with existing structural mem- 
bers. 

75 It is already well known to construct 



girders composed of a pair of flanges or 
flange members connected together by 
struts all formed of channel section steel 
of extremely thin gauge,.. . 

According to the present invention a 80 
girder structure is composed of a pair, of 
flanges connected together by struts, the 
flanges a n d struts being construe ted~~o r 
.chann^ section sieel ot ^a thickness bel ow 
a quarter "of an- ia^h, the flange member s 85 
being remtorced by a I "-iro n, or by a pair 

angle irons arranged side by side. The 
,strut3, and if desired al^^o the'flanges may 
be provided transversely with one or more 
channels of which the bottom.s are in the 90 
same plane, or substantially in the sanie 
.plane as the edges of the" sides of the 
channel-shaped members. These channels 
,may have sloping sides, the slope being 
preferably outwardly from the surface of 95 
the member of the bottom of the channel. 
In assembling a girder the flanges are pre- 
ferably arranged with their open sides 
directed in the same direction preferably 
downwardly wlien in the position of use. IQO 

The invention will now be described 
with reference to the accompanyino' draw- 
ings wherein : — - 

^ Fig. 1 shows a partial elevation of a 
girder. 105 

Fig. 2 is a cross-section on the line 2 — 2 
of Fig. 1. 

Fig. 3 is a cross-section on the line 3 — 3 
of Fig. 1 to a larger scale. 

Fi^^. 4 is a cross-section on the line 4 — 1 110 
of Fig. 1 to a larger scale. 

Fig.- 5 is a partial perspective view to 
a larger scale of one of the stays shown 
in Fig. 1. 

Fig. 6 is a similar view to Fig. 5 shoAr- 115 
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inf^ the ends cut away before flattening, 
and 

Fig. 7 sliows the member in Fig. 6 
flattened at the end. 
5 Referring first to Figs. 1 to 3, the two 
longitudinal members 10, 11 of a girder 
are formed of channei section of 16 gau^-e 
steel the width being approximately six 
times the depth of the flanges. A suitable 
10 size is preferably a width of 8" and a 
depth of flange of 1V\ These two mem- 
bers 10, 11 are arranged a suitable 
distance^ apart- with their open faces both 
turned in the same direction and are 
15 ^b raced together by incl ined si>ay s 12 of t he 
"same coBJStructioli.' If 'desi'rfe'd""vertical 
stays 13 of the same construction may b e 
arranged at intervals between tke niem- 
befs 10, 11 of the girder. These verti cal 
20 sta ys 13 are preferably located at poin ts 
ve^ ^e T;h.e inclined stays l2 are connect ed 
tojhe flange members 10, IT. ~" 

If desired tlie siays 1^. 13, and prefer- 
ably also the flange members 10, 11, may 
25 be corrugated and for this purpose -are 
provided mth one or more channels 14 > 
15 (Figs. 4 and 1) extending fongitudin- 
ally thereof, the base of 'the channel 
or 'channels 14, 15 being substantially on 
a level with the edge of the flange 16 o n 
the stay 12, 13 or flange memb er" Th^* 
side^ w-ails of the ciiannels are preferably 
inclined outwardly as shown at 17 from 
the surface 1 8 of tlie stay or girder to the 
bottom of the channel 15. 

The stays 12. 13 are preferably narrower 
- than the flange members 10, 11 so that 
when assembling .a girder the stays 12, 13 
fit between the channels of the flange 
40 members 10. 11, or at least between the 
flanges of the upper flange member 10 
into which the ends of the stays 12, 13 
are fitted or secured, the otlxer ends of the 
stays 12, 13 being secured to the surface 
45 of the lower flange member 11. 

For the purpose of securing the stays 
12. 13 to the flange members 10, 11 
ends of the. st-avs 1?, 'i^ ^rp flnH-pnPfg 
jhown at 19, and are^s^cured to thaJ ano-e 
50 me mbers l U, lI^^by;.,^ii^L,,aaxiJba,fcl^^ 

sucITr^' hnJHn^'"^7T] TTvetting_. 0 weldin g. 
_ with OT without clam pJAgH-^^acking or 
~'^^SlillSSi3^E"5!embers . 
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Yarious advantages are obtained by the 
55 construction o£ a girder from elements 
formed in accordance with the invention 
of which the principal ones are the sav- 
ing in weight and ease of construction. 
A girder constructed in accordance with 
60 the invention is about -a quarter to a third 
the weight of a built-up girder con- 
structed in the usual way from ordinary 
material for equal strength. The parti- 
icular gauge of which the elements are 
65 made, which is below a quiarter an inch 



in thickness enables the elements to be 
rolled and bent in the cold from steel. It 
has been found that the most suitable 
material for producing the elements of a 
girder in accordance with the inventioa 
is steel from 10 gauge in thickness, down 
to 16 gauge steel plate. 

Whilst it is preferred to have the open- 
sides of the flange members 10, 11 turned 
downwardly it will be understood that the 
open sides may be turned towards one an- 
other, that is to say inwardly, in which 
case the lower ends of the stays 12, 13 are 
secured inside the open face of the lower 
flange member 11. 

For the purpose of strengthening the 
flange members there are secured there- 
to, centrally and longitudinally, a rein- 
forcing member of T-iron or two reinforc- 
ing members of angle iron 21, 22, 
afranged side by side, and suitably 
secured together, and secured to the flange 
members 10, 11 in any suitable manner as 
by bolting 23, rivetting, welding and so 
forth. 

Referring now to Figs. 6 and 7 it will 
be seen that the ends of the flanges IG are; 
cut away whereupon the end is flattened 
and suitably bent as indicated at 19^ for 
facilitating securing in position. 

Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what w.e 
claim is : ^ — 

1. A girder construction composed of a 
pair of flanges or flange members con- 
nected together by struts, the flanges and 
struts being constructed of channel section 
steel of a thickness below a quarter of an 
inch, wherein the flange members .are 
reinforced by a T-iron, or by a pair of 
angle irons arranged side by side. 

2. - A girder structure according to Claim 
1, wherein the struts are provided trans- 
versely with one or more channels of 
which the bottoms are in the same plane 
Or substantially in the same plane as the 
edges of the sides of the channel-shaped 
struts. 

3. A girder^ structure according to 
Claim 1, wherein the flange members are 
provided transversely with one or more 
channels of which the bottoms are in the 
same plane, or substantially in the same 
plane as the edges of the sides of the flange 
members. 

4. A girder structure according to 
Claims 2 or 3, wherein the channels have 
sloping sides, the slopes being preferably 
downwardlv from the surface of the niem- 
ber to the bottom of the channel. 

5. A girder structure according to any 
of the preceding claims wherein the flange 
members are arranged with their open 
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shlvs (lirectcfl in the same direction, pre- 
ferably downwardly when iu the positiou 
of use. 

6. A girder structure according" to any 
cue of Claims 1 — i," wherein the open sides 
of the flang-e members are turned towards 
one another. 

7. A girder structure according to any 
of the preceding claims, wherein the ends 
of the side members of the stays are cut 



away and the ends of the stays are 
flattened. 

8. A girder struct ure^ substantially as 
hereinbefore described with reference to 
the accompanying drawings. 

Dated this 16th day of December, 1937. 
W. FAIRBTTRX-HAET & CO., 
12, South Parade, Leeds. 1, and 

75, Chancery Lane, London, W.C.2. 
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